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1
APPARATUS AND METHOD FOR BOTTLING
MULTI-COMPONENT BEVERAGES

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of priority of German
Patent Application No. 102010032 398.5, filed Jul. 27, 2010,
pursuant to 35 U.S.C. 119(a)-(d), the disclosure of which is
incorporated herein by reference.

TECHNICAL FIELD

The present invention relates to a method and an apparatus
for filling containers.

BACKGROUND

Diverse methods and apparatus for filling containers are
known from the prior art. Further, multi-component bever-
ages are known from the prior art, i.e. beverages wherein a
mix of several components is filled into the containers. As an
example of this, fruit juice beverages can be mentioned
wherein the beverage also contains the flesh or the pulp of the
fruit. These beverages are enjoying increasing popularity.

In order to bottle such beverages it is known to mix two
components with each other, for example fruit juice and pulp,
prior to filling them into the container, and subsequently to
supply them to the container as a mix. It is further known that
during the filling process, a juice component and the flesh of
the fruit are supplied to the container at the same time. Fur-
ther, pre-dosing systems such as piston filling systems are
known from the prior art. However, these systems are rela-
tively difficult to clean and have the additional disadvantage
that they are relatively inaccurate and can sometimes cause
the destruction of the fruit pieces to be bottled. A further
disadvantage of these systems is that upon dosing using a
piston filler, no further data is available in relation to the exact
composition of the product filled into the containers. This
means that here the standard deviations of the respective
components add up, so that the accuracy of the quantity filled
in is reduced.

WO 2008/014333 A2 describes an apparatus and a method
for bottling beverages. Here, a first part of the beverage is first
filled in using first filling means and subsequently a second
part of the beverage is filled in using further filling means.
However, this device does not allow an exact dosing of the
individual product proportions.

U.S. Pat. No. 6,729,361 B2 describes a method for filling a
product with mixable components into a container. In doing
s0, a first product proportion is filled in on a filling carousel
and a second product proportion is filled in using a second
filling carousel. Apart from that, a control unit is provided
which controls the quantities of the components that are filled
in at each filling station of the container. No checking of said
quantities is provided in this apparatus, so that considerable
inaccuracies have to be expected here as well.

It may therefore be desirable to provide an apparatus and a
method which allow a more accurate bottling or control of the
bottled quantities in the case of multi-component beverages.

SUMMARY

In an apparatus according to the disclosure for filling con-
tainers with multi-component flowable media, a first compo-
nent is filled into the container to be filled by means of first
filling means in a first method step. Subsequently, the con-
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tainer filled with the first component of the liquid is trans-
ferred to second filling means and a second component of the
medium to be bottled is filled into the container filled with the
first component by means of second filling means in a further
step.

According to the disclosure, a filling quantity of the
medium to be filled in and in particular of the first component
is determined after the first component has been filled into the
container.

The flowable medium is in particular a liquid, for example,
a juice or the like, or in general a liquid containing particles
such as for example pieces of fruit. In some aspects, the
components are mixable. In particular, the term flowable
media is also to be understood to mean such media which
contain particles such as for example the flesh of fruits.

According to the disclosure it is therefore proposed that
once the container has been filled with the first component,
the filling quantity of the first component is determined, and
this measurement enables in particular also an accurate deter-
mination of the products to be bottled to be carried out. It is
possible that only one single quantity determination is carried
out during the entire filling process.

However, it is also possible that initially a quantitative
determination of the first component and subsequently a
quantitative determination of the overall quantity (from
which the quantity of the first component may optionally be
derived) is carried out.

In some aspects, a measurement of the filling quantity is to
be carried out by way of a weight measurement. It has been
shown that in particular a measurement via weight allows a
very precise statement about the respective filling quantity to
be made, all the more so since, if the first component is a
component with the flesh or pulp of the fruit, a flow measure-
ment for determining the volume is relatively complex. How-
ever, also a measurement using a volumetric (flow) measure-
ment device is possible.

The process of filling in the first component, which is, for
example, a component that includes particles, may be carried
out in a time controlled or a time and pressure controlled
manner.

However, it would also be possible for the weight measure-
ment to be carried out between the two filling means. In this
way, the second component can also be quantitatively deter-
mined using other systems, i.e. for instance volumetrically or
by means of electric probes or probe tubes.

Thus it is proposed that further filling means in particular
with a plurality of filling units for the first component are
provided upstream of filling means for the second compo-
nent. In one method, the final filling quantity (of the first
component) is determined by means of a load cell as measur-
ing means, i.e. the weight measurement is carried out once the
filling in of the first component is completed. However, it
would also be possible to determine the entire quantity of the
product filled in.

In some aspects, the measurement of the filling quantity is
carried out prior to filling in the second component. For
example, the first filling means fill the container with the first
component via a time control unit, but it is also possible to
provide dosing pumps or means typical for pre-dosing, such
as piston fillers. In the second filling means, as mentioned
above, the quantity of' the first component may be determined
prior to filling in the second component, for example, by
weighing.

Thus, the (weight) measurement of the first component
filled in may be carried out at a separate location from the first
filling means. In some aspects, this weight measurement is
carried out in the second filling means, as a result of which the
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quantity of the first component as well as the overall quantity
can then be determined using one and the same measuring
means. It would thus be possible for said weight measuring
means to determine initially the quantity (or the weight) of the
first component and, in the further course and in particular
after the second component has been filled in, to determine
the overall quantity or the overall weight of both components.
This means that according to the disclosure, one and the same
measuring means can be used to carry out first a static weight
measurement and then a continuous weight measurement.

A quantity measurement or weight determination between
the two filling processes may have several advantages.

To start with, the required filling quantity of the second
component can be calculated for each individual container, so
that each container contains the same overall quantity (by
mass or volume). By way of a retrospective determination of
the quantity of first component that has actually been filled in,
the standard deviation of the first filling is cancelled out. This
in turn means that it is possible to fill in container-specific
quantities of the second component on each filling valve. On
the other hand, it is customary in the prior art that all filling
units dose the same quantity.

Further, the time-related filling in of the first component
can be continuously optimised in a manner that is specific to
each filling location. If the containers filled with an initial
quantity at a single filling location deviate from the target
filling level (which, of course, will then be detected by said
retrospective measurement), the filling time may be adapted
by means of a control unit, until the target quantity of first
component is filled into the bottles. This adaptation would
also be possible if the first component was to be volumetri-
cally filled. In this case, the filling of the container with a first
component will therefore be controlled.

Finally, the exactly dosed quantity of fruit constituents as
well as the overall filling quantity can be recorded and evalu-
ated for each filled container by means of a suitable process
control and/or documentation system. It is then a very simple
operation to calculate from this the percentage of fruit con-
stituents and to associate it with the containers. If now a
system operator guarantees a certain minimum content of
fruit constituents on the bottle label, (s)he would then be able
to automatically remove those containers that do not reach
this guaranteed quantity by tracking the filled containers.

For example, the filling quantity of first component is
determined after transporting the container using the first
filling means. Thus, it is possible that the filling quantity is not
determined until during the transport ofthe container with the
second filling unit, however, it would also be possible for the
filling quantity to be determined during the transport of the
containers from the first filling means to the second filling
means.

For example, after filling in the first component, the con-
tainer is still being transported by the first filling means. Thus,
it is possible that the actual filling process is already com-
pleted and that after filling in the first component, the product
is still being transported by the first filling means such as for
example a transport carousel. Thus, it is for example possible
that after the actual filling process, residual liquid still drips
off from the respective filling units or filling valves or liquid
is blown off, in order to enhance in this way the cleanliness of
the respective filling valves.

In some aspects, the first filling means include a plurality of
first filling units which are arranged for example on transport
means such as a filling wheel. The individual weight mea-
surements of the containers respectively filled with the first
components allow the filling quantities of each individual
filling unit on the first filling means to be individually checked
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and also controlled. Thus, it is possible to determine—and/or
control—via a shift register of the electronics and also via the
mechanically fixed design exactly how much each filling unit
of'the first filling means has filled in. This filling means can be
controlled for example via an adaptation of the respective
dosage time of the respective dosing unit of the respective
filling units. For example, also the second filling means
includes a plurality of second filling units for filling the con-
tainers with the second component. Here, during working
operation, each second filling unit has associated therewith a
first filling unit in such a way that during the filling of a certain
container by means of the second filling unit it is determined
which first filling unit has filled the same container with the
first component.

In an exemplary method, the first component contains sol-
ids. Here, the first component may be a medium that contains
pulp, fruit pieces or the like. In some aspects, the liquid is a
beverage.

In an exemplary method, the filling of the container with
the first component and/or the filling of the containers with
the second component is controlled on the basis of the mea-
sured filling quantity (in particular of the first component). It
is thus possible, as mentioned above, to adapt on the one hand
the filling quantity of the first filling units, but on the other
hand it would also be possible to control the respective filling
quantity of the second component, for example of a fruit
juice. Further, it would also be possible to store the respec-
tively measured quantities in order to monitor in this way, also
over longer periods of time, the individual filling units of the
first filling means. In some aspects, an area is provided
between the filling of the container with the first component
and the filling of the container with the second component, in
which the containers are merely transported, i.e. a rest zone is
provided here.

For example, by means of measuring the first component,
also the filling quantity of the second product using the sec-
ond filling means can be adapted in such a way that the final
filling quantity is acceptable and in this way any misfilling in
respect of the dosage can be compensated, which means it is
always possible that a certain substantially constant empty
space remains in the container, which is of importance in
particular for hot-filling processes, since the container is sub-
ject to great deformations in the case of too large an empty
space. Therefore, in some aspects at least one of the two
components is filled into the container at a temperature that is
higher than 40°, in some aspects higher than 60°, and in some
aspects higher than 70°. In some aspects, this is here the
second component of the liquid. In some aspects, the filling
quantities of the second filling units are controlled in such a
way that the overall quantity of the product filled in is within
predefined limits.

In some aspects, therefore, only one measuring means is
provided for two filling functions, as a result of which only
one standard deviation of a measuring unit has to be taken into
account with respect to the filling quantity, and it is of course
especially the final filling quantity that is of importance to the
customer and the end user.

The present disclosure is further directed to an apparatus
for filling containers with a multi-component flowable
medium and in particular with a liquid. This device has first
filling means that fill the containers with a first component of
the medium, with the first filling means including at least one
filling element. Further, the apparatus has second filling
means that fill the containers with a second component of the
medium.

Here, the second filling means include at least one filling
unit and the second filling means are installed downstream of
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the first filling means in the transport direction of the contain-
ers. Further, transport means are provided which transport the
containers from the first filling means to the second filling
means. Apart from that, also volume measuring means are
provided which determine a quantity of the first component to
be filled into the containers.

According to the disclosure, the quantity measuring means
are arranged in such a way that the quantity measurement of
the medium filled into the containers, in particular the first
component thereof, is carried out after the filling of the con-
tainers with the first component. It is therefore also proposed
with respect to the apparatus that the quantity measurement of
the first component is carried out after the latter has been filled
in. It would be possible here for the entire quantity to be filled
in, but advantageously the quantity may be determined after
the filling in of the first component and prior to the filling in of
the second component.

The transport means which transport the containers from
the first filling means to the second filling means may, for
example, be a star conveyor or also a transport chain. How-
ever, it would also be possible for the second filling means to
follow immediately after the first filling means and for
example a direct transfer from a first filling wheel to a second
filling wheel to be carried out. In this case, the transport
means are for example a transport element which hands the
containers over from the first filling means to the second
filling means, but they may also be respectively correspond-
ing gripper elements for the containers, which are arranged on
the first and the second filling wheels.

In some aspects, the first filling means include transport
means which transport a plurality of filling units or on which
aplurality of first filling units are arranged, and/or the second
filling means also have transport means which transport a
plurality of filling units.

In some aspects, the quantity measuring means are weight
measuring means.

Here, the quantity measuring means may be arranged on
the second filling means or on the transport means, so that a
quantitative determination of the first component is carried
out here even before the second component is filled in.

It would also be possible here to provide a weighing star
which is located between the first filling means and the second
filling means. In the case of existing systems, such a weighing
star or such measuring means could also be retrofitted (sepa-
rately). One advantage may be that fewer measuring points
would be required, or retrofitting could be carried out if the
second filling means does not have its own measuring means
or any load cells.

In some aspects, a control unit is provided which doses the
supply of the first component into the containers and this may
in some aspects be a time controlled supply means which
meters in the desired quantity as a function of time. The
containers can here be checked using said load cell star and if
necessary the dosed quantity can be adjusted. The weighted
value can then be transferred to the second filling means for
the second component and can, for example, be subtracted
from the final filling quantity, in order to achieve again a
constant filling level in each container after the filling in of the
second component.

In some aspects, the apparatus has at least one filling unit
for filling containers with a flowable product, and this filling
unit has a filling pipe, through which the product is filled into
the containers. This filling pipe has here an outlet section at its
end, through which the product exits the filling pipe, as well
as first valve means which control the supply of the flowable
product into the filling pipe.
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According to the disclosure, the filling means have second
valve means in order to supply a gaseous medium to the filling
means, in particular after a filling process, in order to remove
any residues of the flowable product to be bottled.

It is to be noted that the described filling means can also be
used independently from the above-mentioned apparatus.
The applicant reserves the right to claim specially also the
filling means. In some aspects, the filling unit is mounted on
amovable and in particular rotatable carrier. In some aspects,
the filling unit has a holding device for holding the containers.

In some aspects, the filling means include third valve
means in order to supply a gaseous medium to the filling
means. Here, control means may be provided, which supply
the gaseous medium to the filling unit and in particular to the
filling pipe, once the flowable product has been transported
through the filling means.

Advantages and expediencies can be seen from the follow-
ing description in connection with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 shows a schematic view for illustrating a first exem-
plary method according to the disclosure;

FIG. 2 shows a view for illustrating an exemplary method;
and

FIGS. 3a-3¢ show three views of a pre-dosing valve.

DETAILED DESCRIPTION

FIG. 1 shows a schematic view of a method according to
the disclosure. Here, containers 10 are transported along the
arrows P through a filling apparatus which is identified in its
entirety with 1. To start with, the containers reach, transported
by a supply wheel 22, first filling means designated in their
entirety with 2. In this filling means, a first component of a
liquid, in particular of a beverage, is initially supplied to the
containers in a section or phase 1. After this dosing in of the
first component, the containers are transported through a rest
section I, in which no supply takes place. In a section 111, the
respective outlets of the filling units are blown out, in order to
carry in this way any residues of the first component into the
container or to remove any residues from the respective filling
pipes. In a further section IV, any residues of the first compo-
nent can still drip into the containers.

The first filling means include here transport means 12
such as for example a filling wheel, on which a plurality of
filling units 12 is—for example, equidistantly—arranged.
These individual filling units 12a thus fill the first component
of the medium into the containers.

After this process, the containers are transported to the
second filling means 4 via three star conveyors 24, 26, 28.
During this transport, a settling phase V may be provided,
along which no filling of the containers 10 is carried out yet.
In a measuring phase VI, the quantity of the first component
in the containers is measured (by measuring means 6), and in
the course of this, in particular the containers with their con-
tent are weighed, which means that a static weight measure-
ment can be carried out. To this end, quantity measuring
means are provided here. It is possible here that each indi-
vidual filling station or filling unit of the second filling means
4 has its own load cell 6 for measuring quantities.

Reference numeral 14 relates to transport means which
transport the individual filling units 14a (only one filling unit
14a is shown). These transport means 14 are here also formed
as a filling wheel on which the individual filling units may be
equidistantly arranged.
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In a further phase VII, the containers are filled with the
second component and are subsequently carried off into a star
conveyor 32. The second filling means include here a control
unit 40 and the first filling means 2 also include a control unit
30. These two control units 30 and 40 are used for controlling
the individual filling units which are arranged on the two
filling means 2 and 4.

Here, these control units 30, 40 allow an individual control
of the liquid dispensed by each individual filling unit 12a,
14a. This means that during the dispensing process of the
second component a continuous weight measurement can be
carried out, until the desired total weight has been filled in. If
the quantity measuring means 6 determine a specified filling
weight on the second filling unit 14a, the control unit can
conclude that the corresponding container has been filled at
the first filling means 2 by the corresponding first filling
element 12a. As a response to the measured quantity, the
corresponding first filling element 12a can be readjusted so
that it will fill, for example in the next run, a higher or lower
quantity of the first component into the container. It is also
possible to control, by open-loop or closed-loop control, the
corresponding second filling element 14a as a response to the
weight measurement, so that it fills a higher or lower quantity
of the second component into the container.

FIG. 2 shows a further embodiment of a method according
to the disclosure. The filling process with the first filling
means 2 corresponds here to the filling process shown in FIG.
1. Here, too, the containers are carried off by a star conveyor
24. However, the settling phase V and the measuring phase VI
are here on a further carry-oft wheel 26. Here, too, it is
possible to determine the first filling valve 124 individually
and, if needed, to readjust it. The second filling means 4
merely fill the containers here with the second component.
The embodiment shown in FIG. 2 may be of particular advan-
tage if a weighing star 26 is to be retrofitted on an existing
system.

FIGS. 3a-3¢ show three views of a first filling unit 124 that
acts here as a pre-dosing valve. This pre-dosing valve 124 has
here a plurality of valve means. A supply line 64 carries the
component to be filled in, such as for example a pulp, in the
direction of a first valve 62. This first valve 62 thus controls
the supply of the first component through a filling pipe 52 and
anoutlet section 54 into the containers (not shown), which are
held here by holding devices (not shown) for example on their
support ring against the outlet section 54. Reference numeral
82 identifies a covering device or CIP cap which covers the
outlet section during a cleaning operation.

The filling quantity of the first component is here, for
example, controlled via the time during which the valve 62 is
open. This dosage time may be advantageously determined in
advance by way of experiments and checked during produc-
tion by the load cell 6 shown in FIGS. 1 and 2 which is, as
mentioned above, located in the subsequent filling machine.
The load cell 6 will then, if needed, adapt and possibly read-
just the dosage time.

In order to prevent any dripping or to enhance the dosage
accuracy, any product residues which upon dosing are still
present in the feed pipe 52 or in the outlet section 54, may be
blown out of the filling pipe 52. To this end, several blow-out
pressures are used. Product residues in the blow-out nozzle 54
can occur if larger pieces of fruit get jammed in the nozzle or
if after the dosage valve has been closed, the entire nozzle
cross section is occupied by the product and a vacuum is
formed.

It is also possible under certain circumstances that the
blow-out nozzle 52, 54 empties in an uncontrolled manner
because the surface tension in the case of very thin media is no
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longer sufficient to keep the product in the nozzle. To this end,
the second valve 76 is initially opened in order to direct in this
way any low pressure through the connection pipe 52 and the
outlet section 54. This low pressure is used for a coarse
cleaning of the blow-out nozzle. In this process, the product
residues in the filling pipe 52 are slowly blown out of the
blow-out nozzle 54 by a low pressure and upon the dosage
process. The pressure here should not increase excessively, so
that the product residues are not “shot” too quickly into the
container and the already dosed product in the bottle splashes
out of the bottle as a result of the impingement of the product
residues. If the product residues should occur as a result of a
vacuum in the blow-out nozzle 54, it is possible to open the
valve 76 as early as during the dosage process (pressureless).
Thus, the pipe is always vented and a coarse cleaning is not
necessary. Reference numeral 94 identifies a supply line for
pressurised air.

Subsequently, the second valve 76 may be advantageously
closed and a third valve 72 is opened. This third valve is used
for supplying high pressure into the filling pipe 52 or the
outlet section 54. The high pressure is needed for blowing out
the drops that are suspended on the inside wall of the filling
pipe 52 or the outlet section 54. To this end, a higher flow
speed of the gas in the pipe and thus also a higher pressure is
used. Blowing out with a high pressure is meant to prevent
any drops from falling out of the blow-out nozzle 54 in an
uncontrolled manner.

In some aspects, both blow-out pressures are adjustable. It
can be adjusted here when (during dosage, after dosage), how
long for and at what pressure the blow-out process is carried
out. As a medium for blowing out, air may be advantageously
used here. However, it would also be possible, in particular in
the case of sterile applications, to use sterile air for blowing
out.

In some aspects, the filling pipe 52 or the outlet section 54
is coated in a suitable manner so that in this way product
residues can drip off better. This coating can be applied both
on the inside and on the outside.

It is thus proposed that a blowing out of the filling pipe or
the outlet section 54 is carried out by means of two different
pressure levels in succession. It would further also be possible
for the filling operation to be carried out with an open first
valve 76 and thus at a low pressure, up to an atmospheric
pressure, and subsequently for a later cleaning or flushing of
the filling pipe or the outlet section 54 to be carried out at a
higher pressure.

Reference numeral 74 designates a further valve which is
used for cleaning the filling unit 12a. Here, for example, a
cleaning medium may be supplied and the individual pipes 52
or, if needed, also 64 can be cleaned with a cleaning medium
in a special cleaning operation.

Reference numeral 66 relates to a further valve that is used
for a hot return. In the case of a production stop or in prepa-
ration for production, the product may be pumped in a circuit
via said valve 66, in order to keep it hot. To this end, the valve
62 is closed and the circuit runs along the supply line 64 and
back via a return line 68.

The applicant reserves the right to claim all of the features
disclosed in the application documents as being essential to
the invention in as far as they are novel over the prior art either
individually or in combination.

It will be apparent to those skilled in the art that various
modifications and variations can be made to the apparatus and
method for bottling multi-component beverages of the
present disclosure without departing from the scope of the
invention. Throughout the disclosure, use of the terms “a,”
“an,” and “the” may include one or more of the elements to
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which they refer. Other embodiments of the invention will be
apparent to those skilled in the art from consideration of the
specification and practice of the invention disclosed herein. It
is intended that the specification and examples be considered
as exemplary only.

What is claimed is:

1. A method for filling containers with multi-component
flowable media, the method comprising:

filling, at a first filling station, a first component of a liquid

into a container by a first filling means, wherein no
verification of an amount filled at the first filling station
occurs at the first filling station;

transporting the container filled with the first component of

the liquid from the first filling station to a second filling
station;

verifying, at the second filling station, the amount filled at

the first filling station; and

filling, at the second filling station, a second component of

the liquid into the container by a second filling means.

2. The method as claimed in claim 1, further comprising
carrying out the verifying of the amount filled at the first
filling station by way of a weight measurement.

3. The method as claimed in claim 1, further comprising
transporting, after filling the first component into the con-
tainer at the first filling station, the container by means of the
first filling means.

4. The method as claimed in claim 1, wherein the first
component contains solids.

5. The method as claimed in claim 1, further comprising
controlling at least one of the filling of the container with the
first component and the filling of the container with the sec-
ond component on the basis of the amount filled at the first
filling station.

6. The method as claimed in claim 1, wherein the verifying
of the amount filled at the first filling station is determined
after transporting the containers using the first filling means.
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7. The method of claim 1, wherein, the verifying, at the
second filling station, of the amount filled at the first filling
station is the only amount verification which occurs at the first
filling station and the second filling station.

8. The method of claim 1, wherein an initial quantitative
determination of the first component is performed, and sub-
sequently a second quantitative determination of an overall
quantity is performed, at the second filling station, from
which the filling quantity of the first component is derived.

9. The method of claim 1, wherein the first component is a
component with a flesh or pulp of a fruit.

10. The method of claim 1, wherein a volumetric measure-
ment device determines a filling quantity.

11. The method of claim 1, wherein the first component
includes particles, and wherein filling the first component into
the container is performed in one of a time-controlled manner,
or a time- and pressure-controlled manner.

12. The method of claim 1, further comprising performing
a weight measurement after filling the first component and
prior to filling the second component.

13. The method of claim 1, wherein a filling quantity of the
first component is determined prior to filling the second com-
ponent.

14. The method of claim 1, wherein a filling quantity of the
first component is determined at a separate location from the
first filling means.

15. The method of claim 1, wherein the amount filled at the
first filling station and an overall filling quantity are deter-
mined using a same measuring means.

16. The method of claim 1, wherein a same measuring
means determines an initial static weight measurement, and
afterwards determines a continuous weight measurement.
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